Thuja orientalis L. [= Biota orientalis (L.) Endl., Platycladus orientalis (L.) Franco] (Cupressaceae) is an evergreen arbor widely distributed throughout Korea and China. This plant has been used in the traditional medicine for the treatment of hemorrhoids and hypertension.
1

H and
13
C NMR, DEPT,
1
H-
1
H COSY, HMQC, HMBC, and NOESY). Previously, 3 was reported with incomplete stereochemistry, 6 and now we reported the complete stereostructure of 3. Compounds 1, 2 and 4-9 were evaluated for their cytotoxicity against A549 (non small cell lung adenocarcinoma), SK-OV-3 (ovarian cancer cells), A498 (renal cell carcinoma) and HCT-15 (colon cancer cells) human tumor cell lines using an in vitro sulforhodamine B (SRB) assay.
Compound 1 was obtained as a colorless gum. The molecular formula C 22 H 34 O 5 was determined from the ion peak [M + Na] + at m/z 401.2300 (calcd for C NMR spectrum showed 22 carbon signals which were attributed to four methyl, eight methylene, and five methine groups, as well as five quaternary carbons, including one carbonyl carbon (δ 182.7), four olefinic carbons (δ 147.8, 146.3, 123.7 and 106.7), and two acetalic carbons (δ 107.9 and 107.1), determined by the analysis of the DEPT and HMQC spectra. These spectroscopic data of 1 were closely resembled to those of 3 6 with the exception that H12a and H-12b signals of 1 (δ 2.25 and 2.02, respectively) were slightly shifted (δ 2.35 and 1.88, respectively, 3) in the 1 H NMR spectrum, indicating that 1 may be a stereoisomer of 3. The planar structure of 1 was confirmed by the DEPT, The NOESY cross-peaks of H-12a/H-9, H-16 and H-17b and H-11/H-14 showed the same orientation for H-12a, H-16 and H-17b ( Figure 3 ) and the configurations of two methoxyl groups at C-15 and C-16 were determined as a β-form. Therefore, the structure of 1 got the name "thujuoric acid A" and was defined as (15β,16β 7 The chemical shifts of H-12a and H12b of 2 (δ 2.28 and 2.00) in 1 H NMR spectrum were quite similar to those of 1 (δ 2.25 and 2.02), not to those of 3 (δ 2.35, 1.88), 6 indicating the relative configuration at C-16 of 2 was identical with the β form of 1. The NOESY correlations of 2 corroborated stereochemical structures ( Figure 3) . Thus, the structures of 2 got the names "thujuoric acid B" and was established as (15α,16β)-15,16-dihydro-15,16-dimethoxylambertianic acid.
Compound 3 was reported with two methoxyl groups at C-15 and C-16 in the previous paper without the determination of stereochemistry. 6 In the present paper, 15α and 16α forms of two methoxyl groups were to be confirmed by spectroscopic data. With the H-14, H-15, and H-16 signals in 1 H NMR (δ 5.67, 5.53, and 5.40, respectively) was confirmed configurations of H-15 and H-16 are in cis-form. 7 In the NOESY spectrum, the correlations of H-12a/H-17b and H-12b/H-16 showed the same orientation for H-12a and H17b as well as for H-12b and H-16 ( Figure 3 ). Additional NOESY cross-peaks of H-9/H-12a and H-11/H-14 and H-20 confirmed the stereochemical structure of 3 again. Thus, the structure of 3 was assigned as (15α,16α)-15,16-dihydro-15,16-dimethoxylambertianic acid and got the name "thujuoric acid C".
Compound 4 was previously isolated from the same plant by BioBioPha Co., Ltd. (Catalog No. BBP01304, CAS No. 73002-86-5) and the structure of 4 was confirmed by comparison of its 1 H NMR data with those of an authentic company sample. NMR data assignments (Tables 1 and 2 ) of 4 were performed by analysis of 2D NMR data (HMQC, HMBC, and NOESY). To the best of our knowledge, the full NMR data of 4 were reported for the first time in this study. ]undecan-9-ol (9).
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Furthermore the compounds 1, 2 and 4-9 were evaluated for their cytotoxicity against A549, SK-OV-3, A498 and HCT-15 human tumor cell lines with the use of an in vitro SRB assay. Compound 4 showed with IC 50 values of 23.17, 31.29, 23.96, 21.14 μM a moderate cytotoxicity against A549, SK-OV-3, A498 and HCT-15 cells, respectively. All other compounds were inactive.
Experimental Section
General. Optical rotations were obtained on a JASCO P-1020 Polarimeter. IR spectra were recorded on a Bruker Vector 22 IR spectrophotometer. NMR spectra, including HRFAB and HREI mass spectra were obtained on a JEOL JMS700 mass spectrometer. Preparative HPLC was performed using a Gilson 306 pump with a Shodex refractive index detector. Silica gel 60 (230-400 mesh) and RP-C 18 silica gel (230-400 mesh) were used for the column chromatography. TLC was performed using the precoated Silica gel F 254 plates and RP-18 F 254s plates (Merck). Spots were detected on TLC by heating after spraying with 10% H2SO4 in EtOH (v/v).
Plant Material. The leaves of T. orientalis were collected in Yeongcheon City, Korea during May 2009. The plant was identified by one of the authors (K. R. Lee). A voucher specimen (SKKU-NPL 0819) of the plant was deposited at the herbarium of the School of Pharmacy at the Sungkyunkwan University in Suwon, Korea.
Extraction and Isolation. An amount of 4 kg leaves of T. orientalis was extracted at room temperature with 80% MeOH and evaporated under reduced pressure with 405 g residue. The residue was dissolved in water (800 mL × 2) and solventpartitioned to n-hexane (73 g), CHCl 3 (41 g), EtOAc (42 g) and n-BuOH (104 g) layers. The n-hexane-soluble layer (36 g) was chromatographed on a silica gel column (230-400 mesh, 600 g, 5 × 60 cm) eluted with n-hexane:EtOAc (5:1 ~1 :1, gradient system) to yield four fractions (H1-H4). Fraction H1 (3.6 g) was separated over a RP-C 18 silica gel column (230-400 mesh, 150 g, 3 × 30 cm) with 90% MeOH to five subfractions (H11-H15). Fraction H13 (620 mg) was separated over a silica gel column (230-400 mesh, 50 g, 2 × 25 cm) with CHCl 3 :MeOH (150:1) and purified with a RP-C 18 prep. HPLC with 75% CH 3 CN at a flow rate of 2.0 mL/ min (Econosil RP-18 10 μm column; 250 × 10 mm; 10 μ particle size; Shodex refractive index detector) to yield 1 (4 mg, t R = 17.1 min) and 2 (3 mg, t R = 18.1 min). Fraction H13 (620 mg) was separated over a silica gel column (230-400 mesh, 50 g, 2 × 25 cm) with CHCl 3 :MeOH (150:1) and purified with a RP-C 18 prep. HPLC with 75% CH 3 CN to yield 3 (4 mg, t R = 19.8 min). Fraction H14 (440 mg) was further separated on a silica gel (230-440 mesh, 50 g, 2 × 25 cm) eluted with n-hexane:EtOAc (20:1) to yield four subfractions (H141-H144). Fraction H141 (50 mg) was purified with a RP-C 18 prep. HPLC with 85% CH 3 CN to yield 5 (4 mg, t R = 20.2 min), 6 (8 mg, t R = 23.1 min) and 7 (4 mg t R = 29.8 min). Fraction H142 (80 mg) was purified with a RP-C 18 prep. HPLC with 85 % CH 3 CN to yield 9 (32 mg, t R = 27.2 min). Fraction H144 (90 mg) was purified with a RP-C 18 prep. HPLC with 90% CH 3 CN to yield 8 (27 mg, t R = Cytotoxicity Assay. A SRB bioassay was used to determine the cytotoxicity of each compound isolated against four cultured human tumor cell lines. 16 The assays were performed at the Korea Research Institute of Chemical Technology. The cell lines which were used were A549, SK-OV-3, A498 and HCT-15. Doxorubicin was used as a positive control. The cytotoxicities of doxorubicin against the A549, SK-OV-3, A498, and HCT-15 cell lines were IC 50 0.0007, 0.1274, 0.0094, and 0.2149 μM, respectively. 
